Ddit3 suppresses the differentiation of mouse chondroprogenitor cells.
Endochondral ossification is an essential skeletal development process which is strongly linked to chondrocyte differentiation. DNA damage-inducible transcript 3 (Ddit3), a member of the CCAAT/enhancer-binding protein family of transcription factors, is highly expressed in the cartilage plate. However, the role of DNA damage-inducible transcript 3 in chondrocyte differentiation remains to be investigated. Immunofluorescent staining was used to detect Ddit3 expression in the mouse growth plate and in the mouse chondroprogenitor cell line ATDC5. A lentivirus system was employed to overexpress Ddit3 and silence its endogenous expression in ATDC5 cells. The differentiation abilities of ATDC5 cells were examined through quantitative reverse transcription polymerase chain reaction (qRT-PCR) and chondrogenic and hypertrophic-related staining. Western blot analysis was performed to detect the protein expression of sex-determining region Y-type high-mobility group box 9 and CCAAT/enhancer-binding protein β. Ddit3 was expressed in the proliferative and hypertrophic zones of the mouse growth plate. Ddit3 knockdown significantly enhanced the expression of chondrogenic and hypertrophic markers, whereas Ddit3 overexpression decreased the expression of these markers. This finding was also evidenced by Alcian blue staining, proteoglycan synthesis and alkaline phosphatase assay. Additionally, Ddit3 down-regulation significantly led to Sox9 up-regulation. These results suggest that Ddit3 suppresses the differentiation of ATDC5 cells. The function of Ddit3 might partially be regulated by Sox9 expression during chondrogenic and hypertrophic differentiation.